Light-scattering measurements using circularly polarized light in a backscattering geometry are employed to measure the amplitude of fluctuations in two of the five structural modes present in the isotropic phase of chiral liquid crystals. From these measurements, the second-order transition temperatures for all five modes are then calculated. In order to investigate the effect of chirality on the fluctuations, the experiments are performed in various mixtures of the chiral liquid crystal 4"-(2-methylbutylphenyl)-4-(2-methylbutyl)-4-biphenylcarboxylate (CE2) and the nonchiral liquid crystal 4-n-pentylbenzenethio-4'-n-heptyloxybenzoate(7S5).
INTRODUCTION
Significant progress in understanding both the phases which exist in highly chiral liquid crystals and the transitions between them has come from the realization that the order in chiral systems can be represented by a linear combination of five basic structural modes. The first theoretical work of this type was an investigation of the liquid-crystal-to-isotropic transition by Cheng and Meyer [1] , which was later extended by Brazovskii and Dmitriev [2] . More recently, this approach proved to be extremely successful in explaining the nature of the blue phases [3] . Experimental verification of the theory as it relates to phase transitions was achieved mainly through opticalactivity measurements [1, 4] , while optical-refiectivity experiments have been the most successful in confirming the theory of the blue phases [5, 6] . Further theoretical work suggested that the optical activity in highly chiral systems might behave in a complex manner due to competing contributions from more than one structural mode [7] , and this has been verified in a number of opticalactivity experiments [8 -12] .
Although light-scattering measurements should be just as revealing as optical-activity experiments in investigating these theoretical predictions, there has been much less work in this area. The light-scattering properties of chiral systems have been worked out by Hornreich and Shtrikman [13] ,but to date no experiments have been reported which make full use of these calculations. Bottger, et al. [14] conducted both static and dynamic light-scattering measurements on cholesteryl-oleylcarbonate (COC) using linearly polarized light and a scattering angle of 33'. Parthasarathy and DuPre [10] reported similar measurements on both pure COC and mixtures of COC with a nematic liquid crystal, using a scattering angle of 90'. Finally, Zink and Van Dael [15] performed measurements at various scattering angles between 30' and 160', using incident light which was either right circularly polarized (RCP) or left circularly polarized (LCP). While the results of these experiments gave some information on fluctuations in the various structural modes, the information was not as direct as it could be. As is shown in the following section, the most direct information on the fluctuations of these modes comes from backscattering (180') experiments using circularly polarized incident light and detecting only circularly polarized light. Singh Fig. 1 for the 40 wt. % CE2 mixture and in Fig. 2 where I is the backscattered intensity, and K, T+2(q), and Io are fitting parameters.
To determine how well the data follow Eq. (6) , the fitting procedure is used repeatedly on the data, dropping Here, dropping off the lowest data point causes a consistent change to the fitting parameters. The solid line in Fig. 2 It must also be pointed out that the second-order transition temperatures differ by less than a degree, even for the most highly chiral mixture. Thus for this system, the fluctuations in the "strongest" and "weakest" modes differ by at most a factor of 3 right above the transition, and less than this at higher temperatures. This makes it quite evident that all modes must be considered when performing experiments in the isotropic phase.
Figures 3 and 4 add even more support to the theory. While the exact theoretical dependence on chirality cannot be checked with these data, the results certainly show all the correct qualitative behavior. The data in Fig. 4 are the first to show the second-order transition temperatures for the five different modes and how they vary with chirality.
There is one other aspect of the data worthy of special attention. Notice that the highest q-independent secondorder transition temperature (as determined from the data away from the transition in the isotropic phase) is above the actual phase transition for the 80 and 100 wt. % CE2 mixtures. These were the two mixtures that showed definite deviations from the uncoupled theory.
Since the actual phase transition occurs at a higher temperature than all of the second-order transition temperatures, the second-order transition temperatures when coupling is important must be lower than for the uncoupled modes. This is evident from the data, since extrapolation of the data in the region where coupling is important gives a lower second-order transition temperature than if the rest of the data are used for the extrapolation.
Therefore any theoretical attempt to describe the origin of the coupling must confront these experimental findings.
Finally, the values of the second-order transition temperatures shown in Fig. 4 are not quantitatively consistent with the measurements of T* 2 and T*
